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(54) SEMICONDUCTOR DEVICE 
(57)Abstract: 

PURPOSE: To keep uniform the height of a bump and 
ensures excellent electrical characteristic by forming an 
insulated projected area at the surface of semiconductor 
substrate on which an element region and wirings are 
formed and then forming a metal film as a bump covering 
the projected area and electrically connecting the 
wirings. 

CONSTITUTION: This semiconductor device forms an 
aluminium wiring layer 13 on a silicon substrate 11 via a 
silicon oxide film 12 as an insulating film and thereafter 
forms a silicon oxide film 14 as a protection film. A 
through hole H is opened, a projection 15 consisting of a 
polyimide film is formed and a conductive film of the 
three-layer structure of a barrier layer 17, copper layer 
18 and a metal layer 19 is formed from the upper layer t|>) 
of this projection 15 to the through hole H. By electrical 
connection with the aluminium wiring layer 13, a 
conductive film of the theeHayer structure covering the 
projection 15 is used as a bump. Thereby, the height of 
bump is made uniform and good electrical characteristic can be maintained. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** s hows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The semiconductor device 
characterized by providing the insulating 
height formed so that it might project on 
the semi-conductor substrate front face in 
which a component field and wiring were 
formed, and the metal membrane as a 
bump by whom said height was 
electrically connected to said wiring with 
the wrap. 

[Claim 2] Said metal membrane is a 
semiconductor device according to claim 1 
characterized by connecting with said 
wiring electrically through the through 
hole formed in the wrap protective coat in 
said substrate front face. 
[Claim 3] Said height is a semiconductor 
device according to claim 1 characterized 
by consisting of heat resistant resin. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention 
relates to a semiconductor device, 
especially relates to formation of the 
bump to a semiconductor integrated 
circuit chip top. 
[0002] 

[Description of the Prior Art] In the field 
of a semiconductor integrated circuit, 
integration is advanced, the number of 
pads for supplying an I/O signal and 
supply voltage increases increasingly in 
recent years, and speeding up of a 
working speed is progressing steadily. 
[0003] Thus, on the occasion of mounting 
of the semiconductor integrated circuit 
integrated by high density, 
contraction-ization of a pad pitch is 
achieved with increase of the number of 
pads. However, with the conventional 
wirebonding technique, the pitch is 100 
micrometers. It is a limitation and 
increase of the time amount which 
wirebonding accompanying increase of 
the number of pads takes also poses a big 
problem. Then, in order to solve such a 
problem, through the projection electrode 
for connection (bump), the TAB (Tape 
Automated Bonding) technique which 
connects this and the pad of a 
semiconductor integrated circuit chip is 
advocated by the tape carrier package in 
which metallic foil wiring was formed on 
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the flexible long picture-like film 
substrate, the leadframe, etc., and 
development is advanced to them. By this 
technique, a pad pitch is 60 micrometers. 
It is said that it is possible even for the 
semiconductor integrated circuit which is 
extent to correspond. 

[0004] Although there are what forms a 
bump in a leadframe side, and a thing 
which forms a bump in the tip side of a 
semiconductor device by this TAB method, 
in the case of what forms a bump in the 
tip side of a semiconductor device, the 
process which forms a bump is needed 
after formation of a semiconductor device. 
[0005] As conventionally shown in 
drawing 5 , what forms the silicon oxide 
film etc. as aftercare film 4 which formed 
the aluminum wiring layer 3 through the 
insulator layer 2 on the semi-conductor 
substrate 1, forms the plating layer 5 of 
gold or solder from the aluminum wiring 
layer 3 which carries out opening of the 
through hole H to this, and carries out 
opening into this through hole H with 
selection plating further, and used this as 
a bump is proposed. By this approach, 
since a bump is formed by selection 
plating, there is a problem that control of 
height is very difficult. 
[0006] In order to solve this problem, as 
shown in drawing 6 , opening of the beer 
hall h is carried out for the 
semi-conductor substrate 1 top to a part 
of wrap insulator layer 2, the silicon 
height 6 is formed with the epitaxial 



growth of silicon from this beer hall h, 
and what formed the metal membrane of 
the multilayer structure of the barrier 
layer 7, a copper layer 8, and a gold layer 
9 in this circumference or crowning, and 
made this the bump is proposed 
(JP,62-293648,A). With this structure, 
since the bump consists of silicon and she 
does not have the difference of coefficient 
of thermal expansion with a substrate, 
she has the description that it can 
prevent that a crack occurs on the 
occasion of bonding. 
[0007] 

[Problem(s) to be Solved by the 
Invention] Thus, although there is no 
possibility that dispersion in a bump's 
height may be reduced and a crack may 
occur on the occasion of bonding by the 
approach of forming a bump with the 
selective growth of silicon again, since the 
silicon which is a semi-conductor is used 
for a bump's nucleus, when making it 
operate at an about 100"degree C 
elevated temperature, the specific 
resistance of silicon falls, and it becomes 
easy to generate the leakage current to a 
substrate, and may become the cause of 
malfunction. 

[0008] Moreover, since epitaxial growth of 
silicon must generally be performed at an 
elevated temperature 800 degrees C or 
more, aluminum wiring only with the 
thermal resistance of about 600 degrees 
C cannot bear this. Therefore, in advance 
of formation of aluminum wiring, it is 
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necessary to perform epitaxial growth of 
silicon and to form a height 6. For this 
reason, 1 micrometer In the 
semiconductor integrated circuit which 
needs the following detailed process 
tolerance, the photoresist used for a 
photolithography became thin near 
[ this ] the height, and it was not applied 
to homogeneity throughout the chip, but 
there was a problem that process 
tolerance fell. 

[0009] This invention was made in view 
of said actual condition, and aims to let a 
bump's height offer the uniform and good 
semiconductor device of electrical 
characteristics. 
[0010] 

[Means for Solving the Problem] So, in 
the semiconductor device of this 
invention, an insulating height is formed 
so that it may project on the 
semi conductor substrate front face in 
which a component field and wiring were 
formed, and the metal membrane as a 
bump is formed so that this height may 
be electrically connected to wiring with a 
wrap. 

[0011] This metal membrane is desirably 
connected to wiring electrically through 
the through hole formed in the wrap 
protective coat in the substrate front face. 
[0012] This height consists of heat 
resistant resin still more desirably. 
[0013] 

[Function] Since according to the 
above -mentioned configuration it does 



not have fear of leak generating, either, 
even if it faces it the use in an elevated 
temperature, since the nucleus of a 
height is formed by the insulator layer, 
electrical characteristics can be 
maintained good, the uniform projection 
of height can be formed by patterning of 
an insulator layer and it can form after 
patterning of a wiring layer, patterning 
precision of a circuit pattern is not 
reduced. 

[0014] After forming a protective coat on 
the occasion of manufacture on the 
semi-conductor substrate with which a 
component field and wiring were formed, 
for example, and forming an insulating 
height so that it may project on a 
semi-conductor substrate front face on 
this protective coat, a through hole is 
formed in this protective coat, and the 
approach of forming the metal membrane 
pattern which serves as a bump is taken 
so that a projection may be electrically 
connected to wiring through a through 
hole with a wrap. 
[0015] 

[Example] Hereafter, it explains to a 
detail, referring to a drawing about the 
example of this invention. 
[0016] Drawing 1 (a) And (b) It is drawing 
showing the semiconductor device of this 
invention example. 

[0017] After this semiconductor device 
forms the aluminum wiring layer 13 
through the silicon oxide film 12 as an 
insulator layer on a silicon substrate 11, 
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Form the silicon oxide film 14 as a 
protective coat, and opening of the 
through hole H is carried out to this, the 
projection 15 which furthermore consists 
of polyimide film - forming - the through 
hole H from the upper layer of this 
projection 15 - applying - the conductor 
of the three-tiered structure of the barrier 
layer 17, a copper layer 18, and a gold 
layer 19 - by forming the film and 
performing electrical installation with 
the aluminum wiring layer 13 this 
projection 15 top — the conductor of a 
wrap three-tiered structure - it is 
characterized by using the film as a bump. 
[0018] That is, with this structure, the 
substrate of projection 15 which serves as 
a bump is with the silicon oxide film 12 
and the silicon oxide film 14 as a 
protective coat which were formed on the 
silicon substrate 11, and the pattern of 
three layer membranes is formed so that 
the aluminum wiring layer 13 top which 
exposes this projection 15 in a through 
hole H with a wrap may be covered. 
[0019] Next, the manufacture approach of 
this semiconductor device is explained. 
[0020] First, on the silicon substrate 11 in 
which the desired component field was 
formed, the silicon oxide film 12 as an 
insulator layer is formed, aluminum thin 
film is further formed by the sputtering 
method, patterning of this is carried out 
using a photolithography, and the 
aluminum wiring layer 13 is formed. 
[0021] Furthermore, drawing 2 (a) The 



silicon oxide film 14 as a protective coat is 
formed with a CVD method so that it may 
be shown, and opening of the through 
hole H is carried out by the 
photolithography. 

[0022] Then, drawing 2 (b) It is 6 
micrometers of thickness by the spin coat 
method about the polyimide film so that 
it may be shown. It applies so that it may 
become, a resist mask is formed by the 
photolithography, the field exposed from 
a resist mask by the hydrazine is 
removed alternatively, and the projection 
15 which consists of polyimide film is 
formed. 

[0023] And it is 0.5 micrometers of 
thickness further. The titanium thin film 
17 and 0.5 micrometers of thickness The 
copper thin film 18 and 1 micrometer of 
thickness The golden thin film 19 is 
deposited by the sputtering method. The 
film is formed, a photolithography - 
these 3 layer membrane - patterning - 
carrying out the through hole H from 
the upper layer of this projection 15 - 
applying - the conductor of the 
three-tiered structure of the barrier layer 
17, a copper layer 18, and a gold layer 19 
Electrical installation with the 
aluminum wiring layer 13 is performed, 
and it is drawing 1 (a). And (b) The shown 
semiconductor device is completed. 
[0024] thus, this projection 15 top - the 
conductor of a wrap three -tiered 
structure - a semiconductor device with a 
bump with the bump formed with the 
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film is obtained. 

[0025] By performing direct bonding for 
this bump to the predetermined inner 
lead of a leadframe or a tape carrier 
package, electrical installation is 
performed, a resin seal is performed and 
mounting is made. 

[0026] The projection 15 which serves as 
a bump with this structure is formed by 
the polyimide film, and does not have fear 
of leak generating like [ at the time of 
using silicon ]. Moreover, with this 
structure, in order for what is necessary 
to be j ust to form a p rojection after 
formation of aluminum wiring layer, 
precision of a circuit pattern is not 
reduced. 

[0027] here - the height of a projection - 
6 micrometers it is (5-10 micrometers 
extent) ■■ although *- a conductor - 
although it is difficult to apply to 
homogeneity around a height the 
photoresist film used by the 
photo -etching method on the occasion of 
membranous patterning - dozens of 
micrometers Since it is the bump of the 
comparatively large configuration of 
extent, there is un-arranging [ little ] on 
processing. 

[0028] in addition, that having used 
POIRI imide for formation of a projection 
in said example can obtain uniform 
thickness and that adhesion with a 
substrate is good, and the thermal 
resistance of 300 degrees C or more 
having - a consecutive conductor - it is 



the point that the heat at the time of 
membranous formation can be borne, 
however, the conductor of that such 
uniform thickness can be obtained, that 
adhesion with a substrate is good, and 
consecutiveness - as long as it fulfills the 
conditions that the heat at the time of 
membranous formation can be borne, 
other insulator layers, such as silicon 
oxide film, may be used. In this case, it is 
necessary to establish the 
photolithography process for projection 
formation independently. Moreover, in 
the case of polyimide, photosensitivity 
can be easily given by adding sensitive 
material. That is, it is 6 micrometers of 
thickness by the spin coat method about 
the polyimide film which added the 
photosensitive ingredient. It applies so 
that it may become, it exposes through a 
mask and a latent image is formed, and 
negatives are developed by the hydrazine 
and you may make it form the projection 
15 which consists of polyimide film. 
[0029] Moreover, although the bump 
formed in the field in which aluminum 
wiring layer is not formed in said 
example, as shown in drawing 3 , you 
may form so that it may lap on the 
aluminum wiring layer 13. In this case, 
since a bump formation field is not 
needed specially, enlargement of 
equipment can be prevented. It cannot be 
overemphasized that the projection 15 
which consists of polyimide film may 
furthermore be formed in this case on the 
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direct aluminum wiring layer 13 instead 
of a protective coat 14. 
[0030] moreover, it is shown in drawing 4 
- as - formation of a protective coat - 
preceding ■■ the aluminum wiring layer 
13 from a bump 15 applying - a 
conductor the film is formed and you 
may make it form a protective coat 14 in 
this upper layer Moreover, a protective 
coat may be omitted. 

[0031] moreover, the conductor which 
consists of three layer membranes what 
satisfies adhesion with a substrate, 
conductivity, and connectability with a 
leadframe about the film - it is - ****ing 
■ things cannot be overemphasized. 
[0032] 

[Effect of the Invention] As explained 
above, according to this invention, it has 
a bump with uniform height and the 
semiconductor device which can maintain 
electrical characteristics good can be 
obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] Drawing showing the 
semiconductor device of this invention 
example 

[Drawing 2] The production process Fig. 
of the semiconductor device of this 
invention example 



[Drawing 31 Drawing showing the 
semiconductor device of other examples 
of this invention 

[Drawing 41 Drawing showing the 
semiconductor device of other examples 
of this invention 

[Drawing 51 Drawing showing the 
semiconductor device of the conventional 
example 

[Drawing 61 Drawing showing the 
semiconductor device of the conventional 
example 

[Description of Notations] 

1 Silicon Substrate 

2 Insulator Layer 

3 Aluminum Wiring Layer 

4 Protective Coat 

5 Plating Layer (Bump) 

6 Silicon Height 

7 Ti Layer 

8 Cu Layer 

9 Au Layer 

11 Silicon Substrate 

12 Silicon Oxide Film 

13 Aluminum Wiring Layer 

14 Protective Coat 

15 Projection (Polyimide Film) 

17 Ti Layer 

18 Cu Layer 

19 Au Layer 



[Translation done.] 



